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(54) LIGHTING SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To easily set a lighting environment giving a peaceful 
feeling by setting the conditions of illuminance, light distribution, and color temperature 
of the light emitted from a luminaire to preliminarily measured and stored values. 
SOLUTION: When 'peaceful evening sun', for example, is selected, a control device 7 
reads the preliminarily measured and stored control data and control schedule of 
•peaceful evening sun' from a memory, and gives an instruction to a liquid crystal panel 
lamp 2 and a lighting light source 5 on occasion. In the memory data, although the sun 
luminous intensity is high before 1 hour of sunset with a high color temperature of 
5000K, the color temperature is reduced as the solar luminous intensity is reduced, and 
the illuminance is also reduced. The color temperature of the cloud aglow with the 
setting sun shows 2300K just after sunset. This color temperature is mainly realized by 
a liquid crystal panel 1 and the liquid crystal panel lamp 2, and the overall illuminance 
level is changed by the lighting light source 5. Since the light from the light source is 
partially radiated to a ceiling surface through an upper diffusion plate 4, the interior 
illuminance or light distribution can be changed thereby. 



(a ) 



lb) 




LEGAL STATUS 

[Date of request for examination] 27.12.2000 
[Date of sending the examiners decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



<19>B*g#3¥/T (JP) 



<w & H & ^ $g (A) 



-144510 

(43)&WB ¥«1 1^(1999) 5 ^280 



(51)Int.Cl.» 




F I 






F 2 1 V 3/00 




F2 1 V 


3/00 Z 




F 2 1 S 1/00 




F2 IS 


1/00 E 




3/00 






3/00 Z 




F 2 1 V 8/00 


6 0 1 


F 2 1 V 


8/00 6 0 ID 










ffcJWJ©*9 OL (481) 


(21)tB»#*f 


!&B(¥9- 304183 


(7DBHA 


000005821 














(mams 


¥^9^(1997)11^6 0 












(72)56W# 












*RJ&n*rfc^R*1006#*fi 


















(72) «g*g 


5atP ie 




























(72)§8ffl# 






























(74)ft«A 


#a± is* (»i«) 




(54) [Sew©***] 


mmmm 









(57) [mw 

©jrwj^**' -j-.se 4 
[ ] *e • E#?iKfli**-c* « sag/** ji/ 



7 

8 3>hD-5 



(a) 




(2) 

1 

im>m 1 1 *e • texsoErnxM. mmmnm. mm 
sights*., e*. ft?afl£«* 

SEfklI*iOfcC4*W«tr4Jll?8*ai. 

us. 

[«3jtB4 ] ±12*6 • E#liJ«flI3fc»W. CRT-C* 10 

zz&m i ettoMwim. 

[i»*jb7 1 3tft • w&EsaemxMt - me%ft • Eft 

im<Oimm%Mb* f^Bi&fe • E:fc^;8«<a>e>© 

s. 

[IfcfelS ] JR!lB3tiR&. RflteCT#nJffi££ft • 12 
*WSW*3Si. ifl23tft •i5^BJSEffl3tJS©^fe*fc 30 
ttEfc* fc«*fe4 SH5feC0*(J®J 4 ift§E5W&^©fM® 4 

m&fMimytmvMwzir *> wmm. 4 *tt * . 

[S£0JI©l¥ilfflfti&HJ] 
[000 1 ] 

[0002 ] 40 

[«££©&'«] -«KWc4J»ajBMoailtt**ii. 
JHHMJUS-MHIAS *l4 4. *s «fc* 10-15 

a.— i o-i 5^rafe©ia. 

[0 00 3] l,a»U JRqgt*. £rt<D3NB4l*&*.£# 

[0004] Aisi©tf awcaanewco^-cjar *> . so 



tSBij^ 1 1 - 1 4 4 5 1 0 
2 

J8BB«>«b»l/r«ff»OfHitt*He*>4. ffi 
t'je^^-Ctt. <-3?>r AViElt. /<-?■ 

R»*4*©fii^ftif^»^ft)nrt»4*i. ens© 

#J:<ja*.aJ:5K:. nflimfe<r*ab«®«tJ:c». * 
fc. R»Ktt*7c©ttffi*«J:<Sit4J:9K:*3c«:3l6* 

#s a: 4'©x^*y;>s-c* *. 
[0005] Rsw**AiH©'i:>affi{cs«-rg?*«co»,>r 

£t#fc&S4#fc>*n:</>a. — MJ1-©#2?©T\ o 
*0, W«Btr*ftaflt©«WT-ctt. HficW-cri^© 

[0006] ^ 6«c. jawi3&«^iffiKaa-ri»«:"oi» 

tw. BS^©*ft^JTa»aS4SE*4c4«:J:»). vf 

[0007] j&fiTK, c©j: ^ ajswiifi!)«**fgfli-r 
*K#ay&&*i*. matt. JHWM-*-»tt«. 

a. ch&ojKiPisftjcMt. h^a,. <o5?, 

[00 08] L-*>0. C©i^^c^«I^WS^». A 
W©ff^>{ciiL,A:MW5S«**^-C*-5*i > f^Ta«fc 

S^ojKWtC^b * -fef-a C 4 #-C#ft<r»fc«>, ff^>{C 
[0009] 

jBiw««*jieir*fc*{ca:. ^©flsa4^©^?s. 

•C#SC4*^*bl>. *©yfcJ0. IBIBSSMKtt. * 
EC. IB*. ftSe%«<r05fb-CtSfflfifc&J^«5?«C*a. 
±IB©^«fi6RBBJS*tt, C ©S^CCJCSA «* 5 4 

*©jScc^H-»r**. os<3. cne,©M^s 

; ?«>3e©S£t»tt*ii9l,^3e^>7'4}g[Sjtt^iS 
*LfcD1-a4t^^?£-CiB7fe«r^<b3-ifr^a*^ i@ 



3 

[ooio] mwdc, aaEHco^Tfe. ©sit 
&sfeSK©^#^>:/£iii*£frt!--c. -e-n-enov 

[0012] 

sesw. fesj£©-&#*fBf<E. a> 

A*_»UDfi!j, LED. CRT. PDP. E L^ti'©-?^ 
* 7* U 4 X U X i> ct t> . 
[0013] *jw§cej:;h«. JIPJSSJI^JSW;**;* 
*©:&£. 12*. &iaS©^%18fll*>-5SflfiK:^tS 

[00 14] 

[jM8««W6©»»3 ±f2©Slft£3§*£rS;teoK:. rs 
BJ^AW©*Jl'WI®fcs«-r^©^^. ^IKi. 

5©te. ^^^^^^©raiii-cwxhu^^M^syc 
Ate #{*e«j. *>o, ^a-zwiwic^-re. 

<%scn^6©i±^cc*j(,>-c. «>•*- 

*c4*B£i,»J«HI*« : *flI«J5cJHIBaar3ieBr* Ctit 
X.£5tl,tctc#>X$>Z>. 

[0015] Affl«C^6^*#*£MW£W:. 
i'©J;^)ife©-CA6^*>„ C*i4tfcitr-5fc«>«c. 
ri'©cfc5^^C-?>^-F,^ ; S:/St;5*>, 2>£t,>«. 
/ct£#*S*>J i &#)la57>^-hjHf43 2A (2 

bfcic^.. ^B^mrc^B$, «f*©T-e*M,tv£ 

B*. ^^©^T^Jl^UT^SB^fc,!;. S#$©«* 
fc»*©* r^f IP «JB D & £ C <t ififrfr -o 

[o o i 6 ] c©c<h*»e.. r@jjs<ofig^«iJjj%*/s* 



(3) ft&lW- 1 1 - 1 4 4 5 1 0 

■1 

4 J it^^glft^lt-C/c. ±ga©lSffi©^%. ^B. * 

BIBJgf£f=£fi?B8-r-5 C 4<C L.fc. 
[0 0 1 7 ] ^B«coC>r«. *BR©^B©^ff= 

*auffi-r a mxum&*<Dm<Dm x& a ©feta 

W^«b©^*il^L/c^;©ferMS«. 4 0 0 0 frh 5 
10 0 0 0©R8T&g 9l5HbL,&*>ofcai. H£©^&ttS 
©fe&gfct. 2 3 0 0 K<fct,>5ffil>feligK:$rT#& 

[0 0 18] Ctlb(D&B(D$ttt*i'5.*.l>-b-rZ>tc 

COi^ftfgiL/T, feiaa=&2 3 OOKfiS 
CCTCf Si^>fH**> £ . L E D& i-©^fe©*tSfilST- 

20 [0019] ^innatco^-a*. mmmzm 
«g=&ffl^r. wn*.sc»«»g*)©Btc. a*©#f* 
©Trjsg^?ra«SLfc„ mmvmmit, 10-14 

B#©B*<tL/fc. ±IE©MKI'ISie^^a«. 9il©Bl 

git's* F*ftr*>. 9 MSfojfRA^— ar^n^ccaose 

®i-C#5 0 M^-C«. 9®©^v F«r*i3ESil OcmlfflPS 
"CM^fc. 2 0 x 2 0 c mtoEJjm&m&RWcislft 2> 

[0 020] H->-7>) >{ffSmt lOOHzi Ltc. % 

^.nfcPisffl^e.. BjttuDB-cis. 0 0 o~^5 0 
30 00 0 [ 1 x] ©ra-c^to. ?s«o©b-c5*. mi 0 
00-3000 [ 1 x] (omx^tux^zctamh 

^^•rafcfeccjj. ^ny>5>7-&i'©Jiifi]^©iR 

[002 1 ] CCO^Ttt. ^BJSifiE^c^. Iff 

mc^^tc^t, stfeo>^©-en-en©fe»K*»j 

40 *©»*. 5^©fefiJK«. $<J9 0 0 0K-C^ 

«$*j4 0 0 0 K-e&o/c. c©^ %^3?©*fe*gittr 
^A5jiSL/-c*j'5 . ^©rUttJCcW^ay^^VT'JSri'^ja 

[0022] u±<Dgm%mmmmmfriiMwmM<D 
gftztimLtcmm. mtk^*^ led. ELft£*© 

3fc«ttS*-?. CRT J f>7 , 7Xv3ii'©7 s ^^7'H'7 s ^' 
^ ^ <!: 1/ T ffl I » 6 i «t C ^ C t * BJ 6 {C 0 fc. 
[0 0 2 3 ] CWCf^^^fA^B, (,»Ttl 
50 &a>V^-2MWlC£r>X&mM&<iCRGB<D3m& 



[0024]fc?cU CtlgftCfc, f^yu^f^ 
-fX©MW^©«/B*l&*fcf&BJ#*£„ »CMLT 
«. <f$M¥3 - 8 6 1 2S%&fflSW-2 - 2 8 9 0 0 7 

LEDtOHILTtt. 1 8 8 1 5^B>H 

EB¥3- 1 1 8 8 4^tCf^$nS. 0*>U C*x6© 

osmium? %xmcttcts;\.* c <t h *>(c& 

[0 02 5] C<Dtcib> Ctih<Dffi)&Z&m-?Z>1)\ * 

[0026] (APjjsia©® i <omm<Dmm m 1 tt* 

H93©Sil 1 ©Wfc©»»©JBTO«aK>--W*5Vr. h i 
3*1-5. 

[0 02 7] ffia't** 1 & a > fcf n;& 
£omm&SX.fc < ffl l> e. ttT t > -2. 9 9 -f * h * vf ^ 
(TN) t-F, ^ y v ?Z.tt<D®. 

[0028] m&>***m<7>72 it. 2 owsu&sbfc 
vlsl (?|-/|*J&: 2 0 5/1 47 mm) -CtKRI 3 0 
0 [ 1 m] -C*S„ 

[0029] JHm^«aR5». mSk>i**m*Z''72tc. 

©itS*i7C#l>4 0 W«#at**>:/ (Jf/l*3& : 3 7 
5/3 1 5 mm) T3t^3 2 7 0 [ 1 m] "C*<b„ 
[0030] WggTlt JfflgfflftXB £*JH** 
ffi7>^2*.^«-r-5tSeg©ffi. 3>hp-7-8*6. 

JB3fcjK5 <b?KBrC*;l>/?§7>:7"2 ijRS^JU 1 ©JWfflP 

[0 0 3 1 ] -a— tf-«, 3> Kn-7-8£mt>-£Rg 

^BJ #jS3£$n/c MM6K-7K. 
tb. fslSb/t r-^-f ^©^bj ©Siij^-^soiiJffli 



(4) #Bfl¥l 1 - 1 445 1 0 

6 

T„ 

[00 3 2] C©MBJ~>->«* > ±aSL.fc<fc5(c v «|R 

Liimc^-eiBiSt/fc^-^ics-^-c. B©A0fjf£ 

2B$Pfl©^©t^|=&->5 ^U- h L/cfc©"?**. B 
©AO 1 ^(fflmr(CW > *®*iiif< . SMSW5 0 0 0 K 
&Wlr»#. *|!i*a^{fi< fc£±<!:<b«C. fei&jg#<g< 
tt4£IHIB*«:j|BKt>iS<tta. BWAOttf^ca. ^ft 

wm<r>&Mmx&z> 230 0 Ktc&*. 

[0033] C ©<* "9 iSflBBJ^^(DB$p H Wg!{b© 5 . 
«. ^iLrflP^ffl^i®5(C«tl5^{t?-l±5Ci*JT?* 

rgali^^^ffl*)®*^©^©— SH;* 
iaSfc*. C©3fefc^f*3©^S^3t©j£*i D *gffc3 it 

[ 0 0 3 4 ] ft. C©±Si5J£KtS4«. 5t*l£< ffifft$ 

afSJ: 5 ictt&ik ±g|5S£(Kffi4«. ?£Ji 
1 CcJH^$tiS3(£©S*li-f>rft:Ji)K t Bfe59-f 

[0035] ifefc. fKS^-«*;U 1 «, 3iaEPg^*iji4t>P, 
ti-rc^*7-©^|jtMjSS«rfflt>fc*>©-CfcJ:t.» 0 » 

a-c^j;!,^ c©ii-&. &®.m&8o%m&.tyt<Dmm 

[0036] 3> ha-5-8#>6#Jt8l§£B7^ 

©ft^oeii^sii. y-ta^^s-rfcWiSa^scrfei 

[003 7] jffia^N-*^ 1 ©iB^*19^l/-rBi 

40 ©/cAtc. ^S/^;!/©®^*. «»Ii«l 6 x i efflfg 
tc-r£fri\ ®4S«c^j:< urtJ:^,, 

[003 8] (mb^^s©^2 (ommomm m 2 tc* 

%Hj©^2©^J6©^!!S©RaiW^a©-^JS:^-r o c© 
^^02 (a) fCBSBJ^goftlrfflH. H2 (b) (c) 
fae?gB©-gB*&*L/c0£7n-f. E12(C7SrJ: 

^cc. c<ommmmt. *a- 13^^*® 9. sssj 

ffl^>7"l 4. SHJSPigai 5. S*fS 1 6. ffifiS^l 7 
{CtOfflfiS^ns. C©^^fe-i3^Hj^^jjgg 
«. &$&<DLE D0 1 0 , LEDUM 1. LEDfl 
50 2. LEDm&Smi 3*>6fi9JS3ti-S. 



[0 03 9 ] — L E D©J»*tt 1 0 [ I m/W] 

ft f»<OLED*iiWrft«. ±BB©atearJHI8ffl 
f£+#tt IB 5 5 *t# £ 3Tc«>CCfiHH© LED *Js4af**lf 

[004 0] &feS«a(D*feL E D 

W'J-JA ■ T^^^fA • : GaA I As ) <OjK 

Kft io [ c d] r&<b (j£3ts«r rj&)fey,f k 

£*<Z>J£JBJ ) - C(DLED4-M^©^KD 
ff»fc«te, ^2mT(DT--^JU±-C«, 2. 5 [lx 
/ffl] C<Dfc#X 100 [ 1 x ] 

&fc&Ctft 4 0ffl<©LED# 1 ftg«:fc<& B »f<DL 
EDOj^tt^JrOIl^ -£ft6<DLEDT|SJD< 
100 [ 1 x] *ffl*3£-r&±. 4 0ffl£U:©ffl»<D 
LEDttMfcftS. CtDfc&>, RGBODSfeitlO 

o [ 1 x] tmr&fcabcci*. 4>tt< <tfciti 2 ofl 

(DLED^iC&5 9 

[0 04 1 ] £LEDtefcU>X#oi>Tl»4j&* 4 $6 
fc, «3ett**»*fc»K, RGB^n-en3fHToif 
9ffl<DLED*C><S:*<!:tf>CCLT> EJS©<«#*»1* 
fcLEDfflSWR13fc«0ftBW4. C*ifcJ:»K 
9M<DL E D* WMfcftfi2 m5fcr 1 ffl»Mc»eLT"t 

<d&<dm&*im>* hwjjwbo 1 10 l e D<ns9f«if 

[0042] * fc, SLE DcD^ffl^y u-^/l/ft $iJ0^ 

s 1 5 a> 6 (om^v fflwv % & o M±<omi&<Dmw$ifc 

[0043] a— !f-*S3>ba— ' 7-8£JB 

i^r, 0S*ft r-M-^ trepan bj cdjbw^->k: 
U^*fi<r4fca&«:*lH**TW*. LEDfRl 

0, LED»1 1, LEDW1 2 It. *CCtto 
[0 04 4] C*Utcfc*K *CCCl»«AB*fe^t>*» 
*/c, LED^IO, LEDSl 1, LEDtl 2©S 

[0 045 ] (MWm&om 3 <D9tlt4>MI) (3 3 fc* 
iB6pja/B#«#L E D 1 8 <!:#J6L/>X 1 9 -efl}J&i* 



(5) <f$^¥l 1 - 1 445 1 0 

8 

nrt»6jS3WH2i»a*. LEDIS^ SfeLE 
D, $fcft RGB (D^$*l<D LED ~C#> & „ WtXslsX 

10 [0 04 7] 9cDftKc. SEOON/O 

f f *<:<*: K>m^n\^mtr^nm<D^^^^m 

[0 048] am»i&<omA commmm) ekk* 
rnivm 4 (ommomi&omm^s<o--m^7jk't 0 0 4 

(a) (DJRHSBft LED20, JHPJIflJ5fc«2 1, JS 
*f&2 2, MllttK2 3<CJ:Q«ttStift. LED2 0 
ft R G B COL E D ^fi^bf fcfcOt* »5 , 

20 [0 04 9] H4 (b) CDcfc^K, LED 2 0*: 

l -c . c(D<h*. mmiauT*> 

fl6 0K*m BSLEDiU, ttiffft 6 0 ttJM±tt 
RGBO#fiLED6fflC»5ftif(M6l^»SUtfc<t 
t». 04 (a) X« (b) OJRfflttlBCJ: Q . 

[0 0 5 0] tcfc\ 134 ( a ) 04*a0M«SBB-C&tl 
ft — fla©ttfPJB*fT tt 5 fc»©+»ajHtt*» £ C £ 

[005 1]ifc, 34(a), (b) t>rtit>XttB* 
30 t/Ct>*C4fcj:'K *B»W**<tt0. LED4S 

[0 0 5 2] ft*, 14(a), (b) CDA5«:lBrtItt 
^li^LED^g(iiltC^iirt«^«:A7^ 
r*rtor6feL<JBC2^KC». &WL/cLED<D- 

[0 053] (JHHMBOIV5 <M«WWP«) EI 5 CC$: 

40 (±*rfiJ) CD5>^2 4, J6©±fc4fic«*rni3&s^#*- 
A (±^) i^^Si^S^f&I (T3WII) <DM^ffi* 

U->3 1, S*HR3 2, ^*->3 3-Cflt/S£*l£ 0 

2 5ft m^fe (3 0 0 OK) <D4 0WHttOT5»* 

[0 054]7>7*2 4^6»«l/fc3ft«i«»**t»tt 
50 SW©3 2rJg.«LT^>7 :r >1f U>X2 6^igr?g B ^ 



9 

rC*JU2 7£j83S-r&„ fKJi^*.>V2 7ti. 

3i{c«Kf*J:9«:*M«j«:iW»Sti*. c©&j|;s 
*JU2 7Ct<fc9. ^*';->3 1KB. B©A9fg©*tt 

0 #^ * 9 n - 7 2 9 fcgjg L r «^ <3 £ 0 

[0055] fc*r. 7{CS<?©B5^5:Kb 

[ 0 0 5 6 ] m 5 ( b ) «. 185 ©H*6©J£a&Cfct> 

7>7 - 2 4*6©^©^/c?,)ft*f^(fi]<tM5B«ffl3t 
®2 5*>6©3fe©^/cS«cSW[6l<i:«BS[5j— ©T??rSj«: 
ftoWS. •e<Dffa«D4tMHHK«^rBI5 (a) 
fife*. 

[0057] C<D£ 5 tc. sraffifcsfoawttr a C £ 
JHW«JKO«T©'f—^HB-*»«ciii«c«<r&JH 

[0058] ( MB.H£tB©!S 6 ©SSttfe©I?S0 H 6 (C# 
Life: *>©-?&•&„ 

[0059] 06©BSH^g(t, flUk'*** 1 , jRS^ 

4. MBJffl^iSS, JSliaJEtS^e. $110^87. 
^fl*fe$SS 3 4.-?- * 8B»fV< -f * 3 5 . i£<IgP3 

[0060] 7*-$3B»7 i ^-YX3 5«, tTx 

^-t— 7*© «t 5 tcsuKt^w^JcM-r a * *iBis-r a 
fA-f^r*e. cti ^mm^w^mm. 3 4 tc» at 

SffSB3 7-C§(I3nS. SftSP3 7-CSff^nfcx- 

[006 1] — ®D B B ^;Pffl7>7-2^6)S*t$tl 
toBi. A 1 <D>< v 2 4 b t L>T(|$ . &JI 



(6) tSI8¥ 1 1 - 1 4 4 5 1 0 

10 

[0 0 6 2 ] c© £ 5 rsmf&tDmW&SftcJ: 0 . 

•5A*';-7 ^ d7X$#/ci9. *HK?m©A£lg'PK:^ i 5$5(j 
tg^,«g^i"©x-7 - *«c-rc£(Cj; 

10 [0063] fcte. Bfcti^;*}S£fe&a3 401. 7=-H^ 
JgSgr #f£©flPj^a £ W«#W**fe£i8 £ 

[0064] &l±. m i ~^6 <ommaMm<Dmc. # 
te-mtmyzmytrnt^x, crt^pdp, el to? 

[0065] 

20 [AQCDSft*] W±©l«fe©0fiS^e^e.**j:'5K: > 
[HH©flir#&SiW] 

run ( a ) *ftw<Dm i ©njfe©^ss(c*jw •sRaw 

S^jS©«IEBSll 
( b ) I^TTSK 

30 [12] (a) *9HKBJ*2 ©^i©«titf5»l 
KS©^BS0 

(b) ^SB%fiWt6/ctt^*m«Jffl0 

( c ) mmBztiiXL-rcVimiZm-rTffi® 

[ B 4 ] ( a > *%H^©m 4 ©HJ6©^fiSfC » SJSW 
gK©fE«SB! 

( b ) !5l^©«^;PII%^-r«lBSS 

[05] ( a ) *^bj©0 5 ©HJ6©0Sg(cfcW ZMW 

40 na©etisi2] 

( b ) |SIftfe©«l^*^-rffitBSE 

(116 ] (a) *^©^6©^!6©m«C*5^ajiaBj 

^s©«D§ia 
(b) mrmm 

1 m§k'**& 

2 mFB^^^m^y^ 

3 «*^-<*^ieiMs 

4 ±g|5E;tSftg 

50 5 MBJffiTfe® 



(7) 



11 



6 
7 
8 
9 

1 0 
1 1 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 8 

1 9 
20 

2 1 



ay f> p — 7 — 

LED 
LEDJS 
LED* 
LEDfflJSafffi 



mm 



LED 
LED 



10 



* 



* 2 2 
2 3 
24 
2 5 
2 6 
2 7 
28 

2 9 

3 0 
3 1 
3 2 
3 3 
34 
3 5 
3 6 
37 



»BB¥ 1 1 - 1 4 4 5 1 0 
12 




mm 



[HI] 



[02] 



1 ?M;<C*JU 
5 CT^ffl** 

7 nag* 



«., ^ 



17 




9 fcfe • TOfl&ft 

i s 



( a) 

y 15 14 



1 7 9 



( b ) 




ftmW-l 1 - 1 445 1 0 



CH31 



1 B LED 

1 9 mito^z 



16 15 




CH4 3 
( a ) 




